Pulmonary extraction of [3H]bupivacaine: modification by dose, propranolol and interaction with [14C]5-hydroxytryptamine.
The authors studied the single-pass pulmonary extraction of the potent local anesthetic, bupivacaine, in 21 anesthetized rabbits. Pulmonary extraction of [3H]bupivacaine and [14C]5-hydroxytryptamine (5-HT) was quantified from multiple indicator-dilution outflow curves using indocyanine green as the intravascular reference substance. Pulmonary extraction at control (n = 15; mean +/- S.D.) was 81 +/- 6 and 78 +/- 9% for [3H]bupivacaine and [14C]5-HT, respectively. The apparent volume of distribution of bupivacaine was 38 +/- 9 ml/kg compared with 12 +/- 4 ml/kg for indocyanine green. Simultaneous administration of up to 300 micrograms/kg of bupivacaine did not affect the disposition of either radiolabeled amine; however, injection of 1000 micrograms/kg of bupivacaine significantly (P less than .01) depressed pulmonary extraction of both [3H]bupivacaine and [14C]5-HT. In the presence of 1000 micrograms/kg bupivacaine, the apparent volume of distribution of [3H]bupivacaine decreased to 24 +/- 9 ml/kg (P less than .01). Fifteen minutes after administration of propranolol (100-250 micrograms/kg i.v.), [14C]5-HT removal was unchanged, but the pulmonary extraction of [3H]bupivacaine was significantly decreased to 70 +/- 12% (n = 6; P less than .01). These data suggest that bupivacaine is extensively removed as it enters the lung and that the removal process is a combination of passive diffusion and a small component of saturable specific binding. The interaction of bupivacaine with 5-HT may be part of this specific binding (i.e., endothelial cell uptake) or may have been secondary to direct effects of large concentrations of bupivacaine on membrane function.(ABSTRACT TRUNCATED AT 250 WORDS)